Difference in luteal and placental P450(17) alpha: substrate preference and hormonal regulation in the rat.
The purpose of this study was to assess the substrate specificity of P450(17) alpha in both the corpus luteum and placenta of pregnant rats, and to analyse the site at which LH/human chorionic gonadotrophin (hCG) regulates the activities of this enzyme. To distinguish the substrate preference, placentas and corpora lutea were obtained from rats on day 15 of pregnancy. Tissues were homogenized and the 10,000 g supernatants incubated in the presence of equimolar concentrations of [14C]progesterone and [3H]17 alpha-hydroxyprogesterone as substrate with either NADH or NADPH as cofactors for 2, 8, 16 and 24 min. The labelling pattern of both 17 alpha-hydroxyprogesterone and testosterone indicated that the corpus luteum produced testosterone preferentially from progesterone, whereas the placenta principally used 17 alpha-hydroxyprogesterone and synthesized six times as much testosterone from 17 alpha-hydroxyprogesterone than from progesterone. Addition of either NADPH or NADH as cofactors had no effect on substrate preference. The products of the two enzymatic activities were identified by recrystallization to constant 14C/3H ratios. The ratio of 14C/3H in testosterone produced by the corpus luteum was 16-fold higher than in that produced by the placenta. To explore which of the two activities of P450(17) alpha is regulated by the gonadotrophin, rats were treated with either 1.5 IU hCG or vehicle between days 13 and 15 of pregnancy. Hydroxylase and lyase activities were determined on day 15 after incubation for 2, 8, 16 or 24 min in the presence of either NADH or NADPH. Administration of hCG significantly inhibited NADH-dependent 17 alpha-hydroxylase in the placenta at each time-point studied.(ABSTRACT TRUNCATED AT 250 WORDS)